The effect of the bile acids,' -4 dioctyl sodium sulphosuccinate (DOSS),5 6 ricinoleic acid,7 and magnesium sulphate (MgSO4)8 9 on intestinal water and electrolyte movements no longer requires demonstration either in the human subject or in animals, as regards both the small intestine and the colon. The mechanism of action is probably not unequivocal, combining alteration of intestinal motility,9 10 action on active transport (membrane ATPase),1" hormone liberation,8 an increase in intracellular cyclic AMP1213 and morphological epithelial changes with alteration of intestinal permeability. Ultrastructural changes in the mucosa of the small intestine under the influence of the bile acids, ricinoleic acid, and DOSS have been demonstrated either directly by microscopic technique14 15 (the changes involve the villus tips, producing disruption of the mucosal barrier) or indirectly by an increase of cell markers (deoxyribonucleic acid, phospholipids, sucrase) in the perfusion fluids. '5 Increased intestinal permeability has been demonstrated by measurement of intestinal clearance of inulin, dextran, albumin,15 and chromium 51 EDTA. '6 There is a direct relationship between intestinal Received for publication 29 October 1980 secretion and permeability according to Cline,'4 but not according to Binder.12 The purpose of this study was therefore to determine the part played by the bile acids and three laxatives selected from the various groups of the international classification'7 (ricinoleic acid, DOSS, MgSO4) in cell desquamation, quantifying the phenomenon by measuring the DNA and intestinal cell enzymes in the perfusion fluids, and to attempt to establish a correlation with water and electrolyte secretion.
Methods

INTESTINAL PERFUSION
The bile acids and laxatives were tested on seven constipated patients free from intestinal disease, using the technique of intestinal perfusion described by Modigliani and Bernier.18 The perfusion point (A) was at the angle of Treitz below an occlusive balloon. A 25 cm segment was studied. The fluid was perfused at 37°C at a rate of 10 ml/min. After collection (at point B) all the samples were homogenised in a 30 ml Potter Elvehjem tissue homogeniser (Vitro Laboratories).
The laxative was perfused for two hours, made up of a 30 minute equilibration period and three 30 264 For the statistical study the matched series comparison test and the correlation coefficient were used.
Results
WATER AND ELECTROLYTE FLUXES
During the basal period a net absorption of water is observed. Under the effect of all the laxatives and of sodium taurodeoxycholate (Table 1) there is a net secretion of water; sodium glycocholate induces only a non-statistically significant reduction in absorption.
The kinetics of water secretion are shown in Fig. 1 : with MgSO4 and TDC the secretion is constant during the two hours of perfusion; when perfusion of the laxative ceases, the secretion decreases and the return to the basal level is found an hour later. With DOSS and ricinoleic acid, the secretion is maximal at the outset and decreases between the 90th and 120th minute of perfusion; when perfusion of the laxative ceases, the secretion continues to decrease but is still raised an hour later.
There is a significant correlation between the water fluxes on the one hand and the sodium and potassium fluxes on the other for all the laxative tested (p<0.001). (Table 2) .
The kinetics of DNA loss are shown in Fig. 2 The water movements, being calculated with the variations of PEG concentration, are valuable only if PEG is not absorbable. An artefact might be introduced if PEG could diffuse through the mucosa made more permeable by the laxatives. This seems unlikely, for we added PEG C14 in the case of one of the patients tested with ricinoleic acid and found only 0.4% PEG C14 in the urine. This suggests that little or no PEG passed across the mucosa. Moreover, the effect of the change in permeability with respect to PEG and mannitol molecules is probably slight, as the ratio mann/PEG varies by only -6% between the experiments without and with a laxative, while the radius of the mannitol and PEG molecules are very different.
For glycocholic acid our results also confirm that this trihydroxyl bile acid has no secretory effect.4
It may be asked whether anyone taking laxatives in the same dosage per os would secrete such large amounts of water. Saunders did, in fact, show in five ileostomised patients that phenolphthalein (4 x 100 mg/24 h) increases the output of water from ileostomies by only 30% and of sodium by 39 %.28 The large increased amounts (Table 1 ) secreted in our experiments may be due to the fact that the laxative is brought directly in contact with the jejunum.
Basal DNA loss rate in our experiments (16 ,ug/ min/25 cm) appears to correlate well, after conversion to the same DNA units, with Croft's results (28, 75 ,g/min/25 cm).29 The number of cells lost in our experiments (0.0016 x 109 cells) appears also to correlate well with the results of McFarland (0-00145 x 109 cells).30 By applying to our experiments on 25 cm of jejunum the multiplying factor of 8 for the whole small intestine our results are also pretty close to those of Croft (0.0128 x 109/min and 0 02-0{05 x 109/min cells respectively).29 Our results confirm the aggressive effect of DOSS15 and ricinoleic acid15 that had already been observed in animal experiments. It is the first time, however, that this effect has been noted with a conjugated dihydroxyl bile acid. This result might be due to impurities in the TDC, which did in fact contain 2-4 % free deoxycholate. But this concentration of free deoxycholate in the absence of additional intraluminal deconjugation is not sufficient to explain this effect, for it is known that in concentrations of 0-2-0.4 mM deoxycholate has no secretory effect.
For all that, it cannot be concluded that the bile salts play a physiological part in cell renewal, for, on the one hand, TDC was perfused in a concentration higher than its physiological jejunal concentration and, on the other hand, the secretory effect of dihydroxyl bile acid is known to be abolished by the addition of lecithins.4 Consequently, investigation of cell desquamation under more physiological conditions would be interesting.
Various explanations of the mechanism of cell desquamation may be put forward: Gullikson et aL. '5 have shown the importance of the detergent power of laxatives: sodium dodecyl sulphate, dioctyl sodium sulphosuccinate, ricinoleate, deoxycholate caused exfoliation (DNA release), membrane effects (sucrase release), and shortened villi in hamsters. These biological effects were related to the surface properties of the agents. Croft31 has also shown that other irritants such as aspirin are responsible for the acute exfoliation effect (DNA release) on gastric mucosa.
The laxative might induce a certain amount of desquamation by its action on smooth intestinal muscle because villous spasmodic contraction causes a shedding of epithelium.32
It might be asked whether in our experiments the substantial rise in intraluminal water output had increased desquamation by an irrigating effect on the epithelium. This possibility can be excluded, for the work of L'Hirondel and Bernier30 has shown that cell loss is not influenced by intraluminal output (up to 20 ml/mn), nor by perfusion time.
According to Lee,29 cell desquamation is also dependent on intravillous pressure.
Two opposite hypotheses are conceivable: according to the first one, the secretion results from disturbances in epithelial permeability that are themselves dependent on cell changes caused by laxatives; according to the second, laxatives give rise to water and electrolyte secretion, which, by raising intravillous pressure, increases cell desquamation. In our experiments the fact that a linear relationship was found between water fluxes and DNA loss excludes neither of these two hypotheses.
The increase in intraluminal activity of the cell enzymes under the effect of TDC also accounts for the phenomenon of cell desquamation. The increase in the enzyme/DNA ratio in the very first collection may be the result of rapid disintegration of the cell membrane as much as actual enzyme secretion.
